Several investigators have studied the production of enterotoxin B by Staphylococcus aureus S-6 in defined media. Mah et al. (4) and Miller and Fung (5) attempted to determine the minimal requirements for production of enterotoxin B, whereas Surgalla (6) did this for enterotoxin A. Wu and Bergdoll (8) attempted to develop a defined medium that would give optimum production of enterotoxin B. The salt mixtures used in the various investigations were modifications of the one proposed by Surgalla (6) . Because optimum growth was not the aim of the defined medium studies, changes in the mineral mixture appeared to have little effect on growth and enterotoxin production in these media. Even though the situation is different when maximal growth is desired, Wu and Bergdoll (8) did not investigate the effect of the mineral mixture on growth and enterotoxin production. This paper presents data on the effect of changes in the mineral composition on the growth and enterotoxin B production of S. aureus S-6 in a defined medium.
MATERIALS AND METHODS Organism. S. aureus S-6 was used (7).
Media. The defined medium (AAWB medium) used in these studies was medium 4 of Wu and Bergdoll (8), containing 2.08% amino acids, and is identical to that described in the preceding paper except that it contained 48.8 mg of MgSO4 per liter. The salts in the medium were varied to determine the quantities necessary for optimum production of enterotoxin B by strain S-6. RESULTS AND DISCUSSION Magnesium. Jarvis (Ph.D. thesis, Massey University, Palmerston North, New Zealand, 1974) reported a linear relationship between staphylococcal enterotoxin production and magnesium concentration in the range of 0.05 to 0.4 mM. A further increase in toxin production might be expected for concentrations above 0.4 mM, the level used by Wu and Bergdoll (8) . The results of adding magnesium to casein hydrolysate and defined media are given in Table 1 . The added magnesium had no effect on the casein hydrolysate medium, indicating that a sufficient amount of the element was present in this medium, which would be expected, as casein contains considerable quantities of magnesium. An increase in the magnesium content in the defined medium to 1.5 mM resulted in an increase in viable cell count and enterotoxin production, but caused no change in cell dry weight. At the lower level of magnesium (0.4 mM), the cells formed larger clusters and the sizes of cells varied greatly. Some cells had diameters two to three times larger than normal. Abnormal cell morphology disappeared at magnesium concentrations of 1.5 mM or higher.
Phosphate. Higher concentrations of phosphate salts (about double) have been used in defined media than are present in more complex media. In an attempt to determine what levels of phosphate were needed, the sodium and potassium phosphates were reduced by an equal amount with potassium acetate added to maintain the potassium content at the original level (14.7 mM). Addition of 14.7 mM potassium acetate to the casein hydrolysate medium had no effect on growth or enterotoxin production of strain S-6. The results show that the original level of phosphate was 10 times that needed for optimal growth and enterotoxin production (Table 2).
Potassium. Potassium levels of less than 5 mM were reported to limit growth of S. aureus (2) , and levels of 35 mM had resulted in inhibition of enterotoxin synthesis by strain S-6 in a complex (1) but not in a defined medium (Jarvis, Ph.D. thesis). The results of varying the potassium level from 1.5 to 100 mM in the AAWB medium with low phosphate (2.87 mM) by the addition of potassium acetate (Table 3) showed that high toxin yields were reached with potassium levels above 15 mM. Since the lag phase was prolonged substantially at potassium levels of 45 'ZnSO4 7H20, 0.5 mM; CuSO., 5H20, 0.5 mM; MnSO4 H20, 1.0 mM; Na2MoSO,12HAO, 0.004 mM; CoC12 6H20, 0.005 mM; CaC12 2H20, 20 mM.
in cell yield, but toxin production was not stimulated. No toxic effects were observed when the same levels of the trace-element solution were added to the casein hydrolysate medium (data not shown).
Modified salt mixture. The information from the tests outlined above was used in revising the salt mixture of Wu and Bergdoll (8) . The results with the modified salt mixture (mg/liter) [(NH4)2S04, 250; Na3 citrate-2H20, 500; KH2PO4, 200; Na2HPO4, 200; K acetate, 2,800; MgSO4, 180; FeSO4 7H20, 10] showed that enterotoxin production was increased from 85 to about 175 mg/liter (average of two experiments).
